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(54) Control system and method for vehicle having continuously variable transmission

(57) A control system for a vehicle in which an inter-
nal combustion engine whose output torque is control-
led based on a required output power is coupled to a
continuously variable transmission whose input rotation
speed is controlled based on the required output power.
A controller of the system determines a final target op-
erating point (Po) of the engine which is defined by the
output torque and the input rotation speed, on the basis

of the required output power, and sets a transient oper-
ating point (Pb) to one of possible operating points that
can be achieved within a predetermined period of time
such that the operating point of the engine approaches
the final target operating point (Po). The controller then
controls the output torque and the input rotation speed
of the continuously variable transmission so as to oper-
ate the engine at the set transient operating point.
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Description

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] Theinvention relates to control system and method for a vehicle including a continuously variable transmission
coupled to an output side of an internal combustion engine, such as a gasoline engine or a diesel engine, and more
particularly to system and method for controlling the output power of the internal combustion engine when a request
for an increase of the power is made.

2. Description of Related Art

[0002] Inrecentyears, continuously variable transmissions have been widely used as transmissions of vehicles. The
continuously variable transmission is capable of changing the speed ratio continuously, and therefore is able to precisely
control the engine speed as an input rotation speed of the transmission. Also in recent years, the throttle opening, fuel
injection quantity, and supercharging can be electrically controlled. Thus, by using the continuously variable transmis-
sion to control the engine speed while electrically controlling the engine load, it is possible to operate the an internal
combustion engine in a desirable operating state (an operating point) which provides the best fuel efficiency or mini-
mized fuel consumption.

[0003] Oneexample of a control system for an internal combustion engine of the above type coupled to a continuously
variable transmission is disclosed in Japanese Laid-Opened Patent Publication No. 2000-289496. In the control system
disclosed in this publication, a target driving force is first determined on the basis of a required output power as rep-
resented by an accelerator pedal position (i.e., an amount of depression of an accelerator pedal) and the vehicle speed
detected at the time of the control (which will be referred to as "current vehicle speed"). A target output power is then
determined on the basis of the determined target driving force and the current vehicle speed. In accordance with the
determined target output power, on one hand, a target engine speed that will provide the best fuel efficiency is deter-
mined based on a map prepared in advance, and the speed ratio of the continuously variable transmission is controlled
so as to achieve the target engine speed. On the other hand, a target output torque is determined in accordance with
the target output power and the target engine speed, and the engine load is controlled so as to achieve the target
output torque.

[0004] According to the above-described control, the internal combustion engine is maintained in an operating state
which provides the best fuel efficiency. With this control in which an importance is given to the fuel efficiency, the driving
force is not immediately increased when the accelerator pedal is pressed down by a large degree, resulting in deteri-
oration of an acceleration response. In the control system as disclosed in the above publication, therefore, when a
large output power is required, the engine torque and engine speed are controlled in the following manner, for example.
Namely, the engine torque is first increased to the maximum level (WOT). After the target output power is reached,
the engine torque and the engine speed are controlled so as to bring the operating state of the engine to a final target
operating point (which is determined based on the required output power) that lies on an optimum fuel efficiency curve,
while maintaining the achieved output power.

[0005] Fig5 shows changes or movements of the operating point of the engine during the control as described above.
Fig. 5 indicates equi-fuel-efficiency lines, an equi-power line on which the output power of the engine is equal, and an
optimum fuel efficiency curve, by using the engine speed and torque as parameters. In Fig. 5, "P," represents an
operating state of the internal combustion engine in which the engine speed is at the lower limit value, for example,
when the engine is in an idling state. When a request for increased output power is made at P1, for example, when an
accelerator pedal (not shown) is depressed by a large degree while the engine is at the operating point P1, an operating
point P4 on the optimum fuel efficiency curve is determined as the final target operating point on the basis of the
required output power. As described above, an acceleration response may deteriorate if the operating state of the
engine is controlled so as to change along the optimum fuel efficiency curve. Upon receipt of a request for acceleration,
therefore, the engine torque is initially controlled to the upper limit value so that the operating point of the engine
reaches P2 as shown in Fig. 5.

[0006] While the engine torque cannot exceed the upper limit value, the vehicle speed gradually increases and
shifting (downshift) occurs due to the increased engine torque, whereby the engine speed gradually increases. In this
process, the operating point shifts along a curve representing the upper limit values of the engine torque. When the
operating state of the engine has reached a point (denoted by P3 in Fig. 5) at which the curve representing the upper
limit values of the engine torque and the equi-power line passing through the final target operating point intersect, the
engine speed and the engine torque are changed toward the final target operating point P4 along the equi-power line.
[0007] When a large output power is demanded, the difference between the current torque at the operating point P1
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and the upper limit torque at the operating point P2 is large and the difference between the engine speed at the operating
point P1 and that at the final target operating point P4 is also large. When the difference in the engine torque is large,
it takes some time to change the engine torque from the operating point P1 to the operating point P2 due to a delay
in an increase of the engine torque which unavoidably arises for a mechanical reason, or the like.

[0008] The above-described situation may also occur with an internal combustion engine including a turbocharger.
More specifically, as shown in Fig. 6, the boost pressure of the turbocharger starts increasing immediately after the
accelerator pedal is depressed (at point t1) and continues to increase gradually until it reaches the target boost pressure
at point t2 after a certain period of time. This time period is a delay time generally called "turbo lag." In the internal
combustion engine including the turbocharger, therefore, it takes some time for the engine torque to reach the upper
limit value due to the turbo lag.

[0009] In the meantime, the rate of change of the speed ratio of the continuous variable transmission has the upper
limit, as schematically shown in Fig. 7. More specifically, the rate of increase of the speed ratio, or the shift speed, is
limited by mechanical or structural conditions of, for example, a hydraulic system. Also, since the rotation speed of
certain rotating members change with the speed ratio, the rate of change of the speed ratio is limited by the inertial
force which arises upon a change of the rotation speed. With the shift speed thus limited, it takes some time to change
the engine speed from the operating point P2 to the operating point P3 or to the final target operating point P4.
[0010] In sum, when the vehicle is to be accelerated, the known system initially performs control for increasing the
engine torque with a response delay, while keeping a constant engine speed. Subsequently, the system performs shift
control (i.e., control of the speed ratio of the CVT) with a response delay, while keeping the engine torque at the upper
limit value. Finally, the engine torque and engine speed are controlled along the equi-power line passing the final target
operating point. Thus, the delays in the controls for increasing the engine toque and increasing the engine speed
amount to a total delay that occurs at the time of the acceleration. Due to the acceleration delay, an acceleration
response has not been sufficiently improved, though there is room for further improvement.

SUMMARY OF THE INVENTION

[0011] It is one object of the invention to provide a control system for a vehicle, which is capable of achieving a
desired output power appropriately in response to a request for an increase in the output power.

[0012] To accomplish the above and/or other object(s), there is provided according to one aspect of the invention a
control system for a vehicle in which an internal combustion engine whose output torque is controlled based on a
required output power is coupled to a continuously variable transmission whose input rotation speed is controlled based
on the required output power. A controller of the control system determines a final target operating point of the internal
combustion engine which is defined by the output torque and the engine speed, on the basis of the required output
power, sets a transient operating point of the engine to one of possible operating points that can be achieved within a
predetermined period of time such that the operating point of the engine approaches the final target operating point,
and controls the output torque and the input rotation speed of the continuously variable transmission so as to operate
the internal combustion engine at the set transient operating point.

[0013] In the control system constructed as described above, when there is a demand for an increase of the output
power of the engine, the final target operating point, which is defined by the output torque and the engine speed, is
determined based on the required output power. If the final target operating point cannot be reached within a prede-
termined period of time, the engine is controlled to a transient operating point. The transient operating point is a pre-
determined operating point which is selected from possible operating points that can be reached within the predeter-
mined period of time, and which is closer to the final target operating point than the current operating point. Then, the
output torque of the engine and the engine speed to be established by the CVT are controlled so as to coincide with
the transient operating point. Thus, both of the engine torque and the engine speed are changed at the same time
toward the final target operating point, and therefore the operating state of the engine can be changed so as to achieve
the required output power with high accuracy, even in the presence of a delay in a change of at least one of the engine
torque and the engine speed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing and/or further objects, features and advantages of the invention will become more apparent
from the following description of preferred embodiments with reference to the accompanying drawings, in which like
numerals are used to represent like elements and wherein:

Fig. 1 is a flowchart showing one example of a control routine executed by a control system according to one
embodiment of the invention;
Fig. 2 is a graph showing one example of a manner of setting transient operating points;
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Fig. 3 is a graph showing another manner of setting transient operating points;

Fig. 4 is a view schematically showing a power train of a vehicle including an internal combustion engine in which
a control system according to the invention is employed;

Fig. 5 is a graph indicating operating points of the internal combustion engine as represented by the engine torque
and the engine speed;

Fig. 6 is a graph useful for explaining turbo lag; and

Fig. 7 is a graph useful for explaining shift speed or rate of change of the speed ratio.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0015] Hereinafter, one exemplary embodiment of the invention will be described with reference to the accompanying
drawings. First, an internal combustion engine and a transmission of a vehicle including a control system according to
the embodiment of the invention will be described. The internal combustion engine installed in the vehicle is a power
unit, such as a diesel engine or a gasoline engine, which generates power by burning fuel. As schematically shown in
Fig. 4, for example, an in-cylinder fuel injection engine 1 (which will be simply referred to as "engine 1") capable of
injecting fuel directly into cylinders and of electrically controlling the throttle opening is used as a power source of the
vehicle. The engine 1 is provided with an electronically controlled fuel injection system 2 for injecting fuel directly into
the cylinders. The electronically controlled fuel injection system 2 may have a known construction or structure.
[0016] Also, the engine 1 as shown in Fig. 4 is provided with an exhaust turbine-type supercharger or exhaust tur-
bocharger 3. An intake pipe 6 is connected to an intake port of a compressor 4 of the turbocharger 3 via an air cleaner
5. On the other hand, an intake manifold 8 is connected to a discharge port of the compressor 4 via an intercooler 7
for reducing the temperature of the intake air.

[0017] Also, an exhaust manifold 9 communicating with the respective cylinders is connected to an inlet of a turbine
10 of the turbocharger 3. In addition, a catalytic converter 11 including an exhaust purification catalyst is connected to
an outlet of the turbine 10. An air-fuel ratio sensor 12 and a pressure sensor 13 for detecting the pressure of the exhaust
flowing into the catalytic converter 11 are disposed upstream of the catalytic converter 11. A temperature sensor 14
for detecting the catalyst temperature is also provided. Thus, an exhaust passage extends from the exhaust manifold
9 to arelease opening (not shown) that is open to the atmosphere through the catalytic converter 11. With this arrange-
ment, the turbocharger 3 operates to increase the boost pressure in accordance with the quantity of the exhaust emitted
from the engine 1, namely, in accordance with the operating state of the engine 1.

[0018] The engine 1 as shown in Fig. 4 further includes an exhaust gas recirculation system for reducing NOx in the
exhaust gas. More specifically, the exhaust manifold 9 and the intake manifold 8 are connected to each otherone
another via an EGR cooler 15 for cooling the exhaust to be recirculated and an EGR valve 16 which is operated to
control start and stop of the recirculation and to maintain a constant recirculation rate (EGR rate).

[0019] A continuously variable transmission (CVT) 17 is coupled to an output side of the engine 1. The CVT 17 is a
transmission capable of changing the speed ratio continuously, and may be in the form of a belt-and-pulley type CVT
or a traction type (toroidal type) CVT.

[0020] Also, there is provided an electronic engine control unit (E-ECU) 18 for electronically controlling the fuel in-
jection quantity, injection timing, start and stop of exhaust recirculation, opening angle of a throttle valve (not shown),
and so on, in the engine 1. An electronic transmission control unit 19 (T-ECU) is also provided for controlling the
continuously variable transmission 17. Each of the electronic control units 18, 19 includes a microcomputer as its main
component, and is arranged to control the throttle opening and/or fuel injection quantity (namely, engine load), stop
and start of the engine 1, the speed ratio of the CVT 17 (namely, engine speed) and so on, on the basis of the required
output power (or required acceleration quantity), vehicle speed, engine coolant temperature, oil temperature of the
CVT 17, detection signals from the respective sensors 12, 13, and 14, on and off signals of a brake system, on and
off signals of an ignition key (IG), and so on.

[0021] In the engine 1 as described above, the fuel is injected into the cylinders, and is burnt therein to generate
mechanical energy that provides driving force. The quantity of fuel consumed for generation of the driving force is
controlled to be a minimum quantity required for achieving the required output power. During operations of the engine
1, pollutants, such as NOx, generated when fuel is burnt in the cylinders are adsorbed and stored in the catalyst of the
catalytic converter 11. Before the catalyst becomes saturated with the stored pollutants, the quantity of fuel in the
exhaust gas is increased to produce a reducing atmosphere, in order to reduce nitrate nitrogen stored in the catalyst
into nitrogen gas and release the nitrogen gas. Namely, a recovery operation is performed for recovering the purifying
capability of the catalyst.

[0022] The engine 1 is basically controlled according to the required output power while achieving the highest fuel
efficiency or best fuel economy. One example of the control of the engine 1 will be briefly described. First, a target
driving force is determined on the basis of the accelerator pedal position indicating the required output power and the
vehicle speed. A target output power is then determined on the basis of the determined target driving force and the
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vehicle speed. On one hand, a target engine speed (a target input rotation speed) is then determined on the basis of
the target output power. For example, the target engine speed may be determined in the following manner: an engine
speed at which each output power is generated with the smallest fuel consumption (or highest fuel efficiency) is de-
termined in advance and a map indicating the relationship between the engine speed and the output power is prepared
in advance. Then, a target engine speed is determined based on the target output power and the map. Subsequently,
the speed ratio of the CVT 17 is controlled so as to achieve the target engine speed. The speed ratio control may be
carried out through first-order lag feedback control based on, for example, a difference between the target input rotation
speed and the current input rotation speed.

[0023] On the other hand, the target engine torque is determined on the basis of the target output power and the
target engine speed. Then, the engine load (i.e., throttle opening or fuel injection quantity) is controlled so as to produce
the target engine torque.

[0024] The above-described controls of the speed ratio and engine load are also performed in the same manner
when an acceleration is demanded, such as when the accelerator pedal (not shown) is pressed down. However, if the
required output power is large as in the case where shifting (a speed ratio change) occurs along with supercharging,
a control as described below is performed in order to prevent a deterioration in the acceleration response resulting
from delays in the boost pressure increases and in the speed ratio changes. Fig. 1 is a flowchart showing one example
of the control in question. The control shown in Fig. 1 is repeatedly executed at intervals of a predetermined short time At.
[0025] In the routine as shown in Fig. 1, it is first determined in step S1 whether an acceleration of the vehicle is
demanded or requested. This determination may be made based on a signal associated with an increase of the throttle
opening or the fuel supply quantity (fuel injection quantity). For example, it is determined whether the rate of change
of the accelerator pedal position (or depression amount) is greater than a predetermined reference value. If the rate
of change of the accelerator pedal position is greater than the reference value, it is determined that an acceleration is
demanded.

[0026] Ifit is determined in step S 1 that no acceleration demand is present, the control returns. If it is determined
in step S1 that an acceleration of the vehicle is demanded, on the other hand, the final target operating point of the
engine is calculated based on the required output power as represented by the accelerator pedal position, or the like,
in step S2. This calculation is carried out under the above-described normal control based on the required output power.
More specifically, the target driving force is first calculated from the accelerator pedal position and the vehicle speed.
Then, the target output power is determined on the basis of the target driving force. Further, the input rotation speed,
i.e., the engine speed, at which the target output power can be generated with the minimum fuel consumption (or
highest fuel economy) is calculated. On the other hand, the target torque is determined on the basis of the target output
power and engine speed. The above-indicated final target running point of the engine 1 is an operating point (an
operating state) of the engine 1 that is defined by the determined target engine speed and target torque.

[0027] Next, step S3 is executed to calculate the ranges of the engine torque and the engine speed which can be
achieved within a predetermined time measured from the current point of time (namely, at the next moment). Here,
since the magnitude of the engine torque and its changes greatly depend upon the intake air quantity and the fuel
supply quantity, they are greatly influenced by a delay in the boost pressure increase. The amount of change in the
engine torque within the above-described predetermined time can be determined in advance based on experiments,
or the like, and a map indicating the relationship between the amount of change of the engine torque and other pa-
rameters may be prepared. According to this map, the range of the torque achievable within the predetermined time
can be determined.

[0028] Alternatively, the above-indicated range of the engine torque achievable within the predetermined time can
be calculated based on the degree of an increase in the boost pressure at the current point of time according to the
following expression (1), by way of example. In the following expression (1), "T" represents torque, "GA" represents
air flow rate, "k" is a coefficient, "n" represents the present control time, and "n+1" represents the next control time.

T =T +k*(GA,-GA 1) 1)

[0029] Also, the engine speed achievable within the predetermined time is limited by the rate or speed of change of
the speed ratio of the CVT 17. Therefore, the engine speed achievable within the predetermined time can be determined
according to a map prepared in advance by obtaining the rate of change of the speed ratio of the CVT 17 in relation
to various parameters. In this map, the current speed ratio, the current engine speed, and the like, may be used as
parameters.

[0030] In the case of a belt-and-pulley type CVT in which the speed ratio is changed by changing the groove width
of a pulley by a hydraulic pressure, the rate of change of the speed ratio is influenced by the control hydraulic pressure
for controlling the speed ratio and the engine speed. Thus, the speed ratio that can be achieved within the predetermined
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time may be first determined, and the engine speed that can be achieved within the predetermined time may be esti-
mated based on the achievable speed ratio. The achievable speed ratio can be calculated according to the following
expression (2), by way of example. In the following expression (2), "P" represents the hydraulic pressure for controlling
the CVT 17, "Ne" represents the current engine speed, "k" is a coefficient, and "n" represents the control time.

(Speed Ratio), ,; = (Speed Ratio), + k* Ne * P (2)

[0031] Next, in step S4, a transient operating point that is closer to the final target operating point than the current
operating point is established within the range defined by the achievable engine torque and the achievable engine
speed obtained in step S3. The transient operating point is an operating point set in the course of reaching the final
target operating point determined based on the required output power. Namely, the transient operating point is a tran-
sient, provisional target operating point. The transient operating point may be set as desired within the above-described
range of the achievable engine torque and speed as long as the transient operating point is closer to the final target
operating point than the current operating point.

[0032] Hereinafter, one example of the manner of setting the transient operating point will be described. As shown
in Fig. 2, the above-described range defined by the achievable engine torque and the achievable engine speed has a
rectangular shape in the Cartesian coordinate system having the engine torque and the engine speed as parameters.
The current operating point Pa is located at the bottom left corner of the rectangular region, as shown in Fig. 2. Then,
a transient operating point Pb may be set at the top right corner of the region that is located diagonally opposite to the
operating point Pa. With the transient operating point thus established, the engine torque and the engine speed are
increased to the maximum levels within the above-described achievable range. With the engine torque and the speed
ratio thus increased, the driving torque can be rapidly increased, and consequently good acceleration performance
can be realized. In some cases, however, the operating point of the engine may reach a point that is located on an
equi-output curve that passes a final target operating point Po but deviates from the final target running point Po. In
such a case, the engine torque and the engine speed (or the speed ratio of the CVT 17) are controlled along the equi-
output curve so as to reach the final target operating point Po.

[0033] Alternatively, the transient operating point Pb may be set to an operating point that lies on a line connecting
the current operating point Pa and the final target operating point Po within the above-described range of the achievable
engine torque and engine speed, as shown in Fig. 3. With the transient operating point thus established, the engine
torque and the engine speed (or the speed ratio) change straight toward the final target operating point, resulting in a
smooth change in the driving force and improved shift feeling.

[0034] After setting the transient operating point in the above-described manner in step S4, the engine torque (or
the engine load) and the engine speed (or the speed ratio of the CVT) are controlled to those at the transient operating
point. Subsequently, it is determined in step S6 whether the operating point thus achieved is the final target operating
point. If it is determined in step S6 that the operating state of the engine 1 has not yet reached the final target operating
point, the control returns to step S3 to set a new transient operating point with respect to the current operating point.
Then, the engine torque and the engine speed are controlled toward the new transient operating point. When the final
target operating point is reached after repeating the control routine of Fig. 1, a positive determination (YES) is made
in step S6 and the routine as shown in Fig. 1 is finished.

[0035] Fig. 5 also shows changes in the engine torque and engine speed when the control according to the routine
of Fig. 1 is performed. With the control as described above, even when a delay(s) unavoidably occurs in the control of
the engine torque, boost pressure, or the engine speed, or in the rate of change of the speed ratio, a transient target
operating point is set to a certain operating point within the range of the engine torque and speed that can be achieved
even in the presence of such delay(s). Then, the thus determined transient operating point is updated sequentially until
it reaches the final target operating point. Thus, the acceleration characteristic can be continuously optimized within
the range involving the above-descried delays, and can be also modified so as to achieve good acceleration feeling.
Consequently, the control of the engine 1 and the CVT 17, namely, the control of the vehicle, can be performed in
response to the power requirement with high accuracy.

[0036] Itisto be understood that the invention is not limited to the above-described embodiment and its construction.
For example, the transient operating point may be determined while giving more weight to the fuel efficiency. Also, the
invention may be applied to a control system for a vehicle including an internal combustion engine with no supercharger
as a power source. The invention may be also applied to a control system for a vehicle including an internal combustion
engine and an electric motor as its power sources.

[0037] A control system for a vehicle in which an internal combustion engine (1) whose output torque is controlled
based on a required output power is coupled to a continuously variable transmission (17) whose input rotation speed
is controlled based on the required output power. A controller of the system determines a final target operating point
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of the engine which is defined by the output torque and the input rotation speed, on the basis of the required output
power, and sets a transient operating point to one of possible operating points that can be achieved within a predeter-
mined period of time such that the operating point of the engine approaches the final target operating point. The con-
troller then controls the output torque and the input rotation speed of the continuously variable transmission so as to
operate the engine at the set transient operating point.

Claims

1. A control system for a vehicle in which an internal combustion engine (1) whose output torque is controlled based
on a required output power is coupled to a continuously variable transmission (17) whose input rotation speed is
controlled based on the required output power, comprising:

first setting means (18, S2) for determining a final target operating point of the internal combustion engine
which is defined by the output torque and the input rotation speed, on the basis of the required output power;
second setting means (18, S4) for setting a transient operating point of the engine to one of possible operating
points that can be achieved within a predetermined period of time such that the operating point of the engine
approaches the final target operating point; and

output control means (18, S5) for controlling the output torque and the input rotation speed of the continuously
variable transmission so as to operate the internal combustion engine at the transient operating point set by
the second setting means.

2. The control system according to claim 1, wherein:

the internal combustion engine includes a turbocharger (3); and
the second setting means sets the transient operating point on the basis of a delay in an increase in a boost
pressure of the turbocharger and a delay in a change of a speed ratio of the continuously variable transmission.

3. The control system according to claim 1, wherein the second setting means sets the transient operating point on
the basis of a delay in a change of a speed ratio of the continuously variable transmission.

4. The control system according to any one of claims 1-3, wherein the second setting means sets the transient op-
erating point to one of possible operating points which is reached when the largest amounts of changes occur in
the output torque and the input rotation speed within the predetermined period of time.

5. The control system according to any one of claims 1-3, wherein the second setting means sets the transient op-
erating point to one of possible operating points which is closest to the final target operating point.

6. The control system according to any one of claims 1-5, wherein the possible operating points are determined based
on the output torque and the input rotation speed that can be achieved within the predetermined period of time.

7. A method of controlling a vehicle in which an internal combustion engine (1) whose output torque is controlled
based on a required output power is coupled to a continuously variable transmission (17) whose input rotation
speed is controlled based on the required output power, comprising the steps of:

determining a final target operating point of the internal combustion engine which is defined by the output
torque and the input rotation speed, on the basis of the required output power;

setting a transient operating point of the engine to one of possible operating points that can be achieved within
a predetermined period of time such that the operating point of the engine approaches the final target operating
point; and

controlling the output torque and the input rotation speed of the continuously variable transmission so as to
operate the internal combustion engine at the set transient operating point.

8. The method according to claim 7, wherein:
the internal combustion engine includes a turbocharger (3); and

the transient operating point is set on the basis of a delay in an increase in a boost pressure of the turbocharger
and a delay in a change of a speed ratio of the continuously variable transmission.
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The method according to claim 7, wherein the transient operating point is set on the basis of a delay in a change
of a speed ratio of the continuously variable transmission.

The method according to any one of claims 7-9, wherein the transient operating point is set to one of possible
operating points which is reached when the largest amounts of changes occur in the output torque and the input
rotation speed within the predetermined period of time.

The method according to any one of claims 7-9, wherein the transient operating point is set to one of possible
operating points which is closest to the final target operating point.

The method according to any one of claims 7-11, wherein the possible operating points are determined based on
the output torque and the input rotation speed that can be achieved within the predetermined period of time.
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